Assessment of risk factors associated with anterior cruciate ligament injury through video
analysis of drop vertical jump before and after gluteal muscle strengthening program.
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Introduction
•

•

•

•

Anterior cruciate ligament injury is one
of the most common non-contact injuries
among young athletes [1].
Two-dimensional analysis of knee valgus
during a drop vertical jump (DVJ) has
been shown to identify individuals
potentially at high risk for ACL injury
[2].
Weakness and low activation of the
gluteus medius muscle may lead to
greater knee valgus during jump landings
[3] (Fig. 1).
It was hypothesized that participation in a
gluteus medius strengthening program
would contribute to a reduction in knee
valgus during DVJ.

Methods
•

•

•

•

•

10 female club volleyball players
(16.8±0.6 years) participated in two
injury screening sessions 6 weeks apart.
5 drop vertical jump trials were video
recorded and analyzed using Tracker
software to identify maximum knee
valgus during landing (Fig. 1).
The average maximum knee valgus over
5 trials was used to determine risk
classification (angle>10º indicates high
risk) [2].
Between data collections, subjects
participated in weekly strength training
sessions for 6 weeks (Fig. 1).
Two-way ANOVA (Time x Side) with
repeated measures and post hoc analysis
were conducted to compare maximum
knee valgus and injury risk classification
in pre and post training conditions.

Conclusions
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Figure 1.
Left: Knee valgus and varus during drop vertical jump landing. Markers were placed bilaterally on the anterior portions of the hip, knee and
ankle joints. Middle: Strengthening of the gluteus medius muscle (highlighted in blue) may aid in decreasing knee valgus during landings.
Right: Subjects participated in 6 weekly training sessions incorporating gluteus medius strengthening exercises (pictured) [4]. One gluteus
medius exercises was included in a circuit format training program each week (mean attendance= 88%).

• Mean knee valgus and high risk
classifications decreased post training
across subjects. (Fig. 2).
• Of the legs classified as high risk pre
training, 70% shifted to low risk
classification post training.
• One subject remained in bilateral high
risk classification and one subject
remained in unilateral high risk
classification post training. Subject that
remained bilaterally high risk had lowest
attendance rate.
• Given the 6-week duration of the
program, changes in strength were likely
due to neural adaptations rather than
hypertrophy. In addition, subjects
received feedback on landing mechanics.
• Following participation in the gluteus
medius strength training program,
subjects showed an overall reduction in
knee valgus and improvement in ACL
injury risk classification.

Acknowledgements
Special thanks to Dr. Matthew Beerse and Professor
Gerry Gallo for their guidance throughout this project.
Thank you to Air City Chix Volleyball Club for your
participation in this study.

*

Thanks to Luke Adams for his assistance in data
collection and analysis.

References

Figure 2.
Left: Mean (SD) knee valgus for right and left sides pre and post training. Post hoc analysis showed a statistically significant decrease in
right knee valgus post training (p<0.001). Right: High risk knee classifications decreased from 50% of all screened legs pre training to 15%
post training.
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